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IN THE SPECIFICATION 

Before Paragraph 1, please insert the following: 

[0000.5] This non-pro visional application claims benefit of and priority to German Application 
No. 103 14 1 18.9-23 filed March 28, 2003, the disclosure of which is hereby incorporated by 
reference herein. 

BACKGROUND 

[0001] The invention relates to a driving system for a separator having a centrifugal drum 

with a vertical axis of rotation , according to th e pr e amble of Claim 1 . 

[0002] Driving systems of this type are known in many different arrangements, for 

example, from German Patent Document DE 37 14 627, which shows an arrangement in 
which a centrifugal drum is placed on the upper free end of a driving spindle which is 
rotatably disposed below the centrifugal drum by m e ans of an upper neck bearing and a 
lower footstep bearing on a drive housing or its supporting elements. 

[0003] With respect to the state of the art, see also International Patent Document WO 98 / 

5 77 52 A1 T and German Patent Document DE 34 32 833 AL ^-aad British Patent 
Document GB 255,437, which is more removed with respect to its type and discloses 
bearing supports on spherically shaped surfaces, as well as German Patent Document DE 
175341 C and Austrian Patent Document AT 1 10574 are also known m e ntion e d . 

[0004] The driving motor may be arranged below the actual driving spindle or by way of a 

belt drive laterally offset thereto. In this arrangement, the upper neck bearing is resiliently 
supported on the drive housing. During precession movements or the like of the driving 
spindle, it can therefore carry out its radial movement together with it. 

[0005] In the axial direction, the weight of the centrifugal drum is supported by way of the 

footstep bearing on the drive housing. In the radial direction, the footstep bearing is fixed 
on the drive housing. 

[0006] A comparable arrangement is known from German Patent Document DE 844 233, 

in which, for ensuring the radial mobility, one of the bearings is supported in the upward 
direction in a type of ball bearing surface. 

[0007] It is also known from German Patent Document DE 62 687 to support the drum 

weight below the neck bearing. 
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[0008] The use of angular ball bearings for the bearing of driving spindles is known, for 

example, from Swiss Patent Document CH 484 873. From this document, it is also known 
to implement the supporting of the bearing in the radial direction relative to the drive 
housing by m e ans of rubber elements. 

[0009] From German Patent Document DE 1 031 222, it is also known to support the 

drum weight below the footstep bearing axially in a type of universal ball joint. 
[00010] With respect to the state of the art, German Patent Document DE 31 25 832 as well 

as European Patent Document EP 0 131 494 and German Patent Document DE 34 32 833 
Al are also known indicated . The latter document again shows the use of angular ball 
bearings as well as the arrangement of universal ball joints for supporting the driving 
spindle above the footstep bearing. 

Before Paragraph 11, please insert the following: 

SUMMARY 


[00011] In comparison to G e rman Pat e nt Document DE 37 1 4 627, which indicat e s the 

state of th e art of th e abov e m e ntion e d typ e , th e inv e ntion has the task of impl e m e nting 
The present disclosure relates to a driving system for separators having a with a vortical 
centrifugal drum with a vertical axis of rotation, which can be produced in a cost-effective 
manner and have is characterized by a good machine-dynamic behavior. 

[00012] Th e inv e ntion achi e v e s this task by m e ans of th e obj e ct of Claim l. The driving 

systems includes a vertically aligned driving spindle configured to accommodate a 
centrifugal drum. The driving spindle is arranged by a neck bearing and a footstep 
bearing in an opening of a drive housing. The neck bearing is supported in an axially rigid 
and radially resilient manner on the machine housing. The neck bearing is constructed as 
an angular ball bearing and supports the centrifugal drum on a spherical shaped supporting 
surface of the machine housing. 

[00013] Accordingly, whil e r e taining the radially r e sili e nt support of the n e ck bearing on 

th e machin e housing, th e latt e r is construct e d as an angular ball b e aring which s upports the 
c e ntrifugal drum in the downward dir e ction on a sph e rical supporting surfac e of the 
machin e housing. Th e s e lect e d type of s upport of th e centrifugal drum can b e 
implemented in a particularly cost effective manner. As a result of the above construction, 
an e xc e llent machin e dynamic behavior is also implement e d b e caus e it pres e nts no 
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problem to machine dynamically it is possible to uncouple the motor from the bearing 
system of the driving spindle or the centrifugal drum. In this manner, for example, a direct 
drive, a drive by way of via a transmission or via by way of a pulley are conceivable. 
[00014] The A center point of the spherical surface shap e d spherical-shaped supporting 

surface is preferably situated in the area of the footstep bearing, particularly in its center. 
The rotating point of the precession movement is therefore advantageously placed on an 
axial position of the driving spindle, in which the latter is supported by way of the footstep 
bearing. 

[0001 5] On the inside and upwards, the neck bearing is pr e f e rably supported on the driving 

spindle, and, downward toward the outside, it is pr e f e rably supported on an outer neck 
bearing ring. 

[00016] The neck bearing ring can, in turn, have a spherical construction on its underside 

and can rest on a complementarity spherical-section-type-shaped bearing collar of the 
drive housing. In this manner, by using m e ans of particularly few components, the 
spherical-surface-shaped support of the centrifugal drum required according to th e main 
claim is may be cost-effectively implemented by way of the neck bearing on the machine 
housing. 

[0001 7] A It pr e sents itself to construct a gap is provided between the outer circumference 

of the neck bearing ring and the inner circumference of the drive housing. In this gap, the 
arrangement of a spring for the radially resilient supporting of the neck bearing on the 
machine housing can be implemented in a simpl e mann e r . 

[00018] A It is particularly exp e di e nt in this case for a sealing and spring ring may be 

provided to bridge the gap. In this cas e , a particularly cost e ff e ctive implementation 
possibility of the The sealing and spring element or ring may include consists of an O-ririg 
which is arranged in a groove on the outer circumference of the neck bearing ring, from 
which it projects radially to the outside. The A supporting is may also be implemented in 
a v e ry simpl e mann e r in a radial direction by m e ans o f the O-ring. The O-ring may be 
made of rubber material which may assists4he frictional damping on the spherical surface 
by moans of the characteristics inherent to it. 

[00019] The above-mentioned arrangements or pr e f e rr e d embodiments supplement on e 

another, on th e whol e , to represent a simple construction of the driving system with a 
minimal number of parts and th e advantageous measure of th e an axial drum seat 
accommodation in the upper bearing. In this case, an An automatic frictional damping 
takes place by means of the centrifugal drum weight (by moans of th e by a force caused by 
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the drum w e ight, weight and/or the neck bearing ring tubs rubbing axially on the machine 
housing or machine frame) frame. Thus, the drive is designed such that, in the case of 
heavy centrifuges, more damping is generated than in the case of lighter centrifuges. 

[00020] The above-mentioned arrangements can preferably be supplemented by the 

m e asur e that th e supporting surface of the neck bearing ring on the drive housing is being 
in an operative connection with a lubricating system for lubricating the neck b e aring, 
bearing. That is so that the lubrication which is to b e provid e d anyhow or th e lubricating 
system for lubricating the neck bearing can be utilized in a very simple manner for the 
lubrication of the supporting surface of the drive housing. 

[00021] Advantag e ous furth e r d e velopments ar e indicat e d in th e subclaims. 

[00022] In th e following, the inv e ntion is described in detail by moans of an embodim e nt 

with r e ference to the drawin g . Other aspects of the present disclosure will become apparent 
from the following descriptions when considered in conjunction with the accompanying 
drawings. 

Before Paragraph 25, please insert the following: 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00023] Figure 1 is a sectional view of a driving system , according to the principles of the 

present disclosure, (without showing th e driving motor); and 
[00024] Figure 2 is an enlarged cutout of a portion of #em Figure 1. 


Before Paragraph 27, please insert the following: 

DETAILED DESCRIPTION OF THE DRAWINGS 
[00025] Figure 1 illustrates a driving system 1 for a separator with a vertical axis of 

rotation, which rotation. The separator has a vertically aligned driving spindle 2 for a 
centrifugal drum A which is not shown, hero and which in If shown in Figure L the drum 
would be is placed on the an upper conical end of the driving spindle 2. 
[00026] For driving the driving spindle 2, the driving system i includes compris e s a motor a 

which is not show n. The motor hero and which , as an example, can be connected directly 
downward by way of a coupling 1 8 arranged closely below the a point of rotation M of the 
a precession movement The coupling 1 8 may adjoin the a lower end of the driving spindle 
2, or which may adjoin whatever drives the driving spindle 2 indirectly, for example, by 
way of a belt drive (else not shown here) and/or by way of a transmission (not shown) . 
[00027] The driving spindle 2 is disposed by means of a neck bearing 3 and a footstep 

bearing 4 in a bore-type opening 14 of a one-piece or multi-piece drive housing 5. 
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[00028] The neck bearing 3 is arranged to be axially rigidly or stationarily fixed and 

radially movable. In contrast, the footstep bearing 4 is arranged in a fixed manner in the 
drive housing 5 and is axially movably constructed as a movable bearing, or as a self- 
aligning ball bearing b e ing us e d h e r e. 

[00029] According to Figures 1 and 2, the neck bearing 3 is advantag e ously constructed as 

an angular ball bearing. In the an area of the an upper inner circumference of the drive 
housing 5 (inn e r upper corn e r ar e a), this the angular ball bearing is supported on an upper 
stepping or a step 6 of the driving spindle 2^ and in th e It is also supported, in a 
diametrically opposite thus, th e out e r lower circumf e r e ntial or corn e r area, on a lower 
stepping or a step 7 of a neck bearing ring 8 surrounding the angular ball bearing on its 
outer circumference. 

[00030] Between the outer circumference of the neck bearing ring 8 and the inner 

circumference of the drive housing 5, a gap 9 is constructed, so that the spindle 2 can 
radially move with a slight play. The gap 9 is resiliently bridged by a sealing and spring 
ring 10 , shown, for instance on Figures 1 and 2 as an her e , a particularly cost eff e ctive 
O-ring which which is arranged in a groove 1 1 on the outer circumference of the neck 
bearing ring 8 and from which groove 1 1 it the ring 10 projects to the outside of neck 
bearing ring 8 . In a very simple fashion, the O-ring 10 implements a radial supporting of 
the drum a weight of the centrifugal drum . In addition, the driving spindle 2 centers in the 
O-ring 10, so that the O-ring 10 permits the radial movements of the driving spindle 2 and 
of the neck bearing 3. Additional and/or alternative spring arrangements are conceivable 
but not absolutely necessary . 

[00031] On its underside 12, the neck bearing ring 8 has a ball sock e t ball and socket type 

construction and rests on a bearing collar 13 of the drive housing 5 formed in a 
complementarily spherical-section-type manner^ (surfac e for instance, like a surface 
section of a ball with the a radius R with the a center point M in the an area of the footstep 
bearing 4 and neck bearing 3 b e aring 4 . Thus, the neck bearing ring 8 A because of the gap 
9 around its circumference* can be displaced with a corresponding play on the ball sock e t 
type -ball and socket type bearing collar 13. In this manner, an axial absorption of the 
centrifugal drum weight takes place by m e ans of a few constructive devices in the upp e r 
b e aring — the neck bearing 3. As a result, and as mentioned above, the center point M of 
the precession movement is also situated in the area of the footstep bearing 4, and 
particularly ie-4ts may be at a center of the footstep bearing 4 . 
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[00032] For implementing the a lubrication system, a first bore ±5 — a 15, for instance, a 

lubrication bore for a lubricant, such as oil or grease — leads grease, leads into the an area 
around the driving spindle 2 above the neck bearing 3. The two b e arings — the neck 
bearing 3 and the footstep b e aring 4 — are bearing 4 are connected by a duct 16 , shown 
which, as a ring duct, here which represents a portion of the bore 14. As a result, when oil 
is used as the lubricant, the two bearings 3, 4 can be lubricated jointly at low exp e nditur e s . 
The A removal of the oil can take place in fee a downward direction (not shown here). 

[00033] By m e ans of the lubricating system for lubricating the neck bearing 3, a lubrication 

of the a supporting surface of the a driving surface on the spherical-section-type bearing 
surface 13 of the driving housing 5 also takes place directly below the neck bearing 3. In a 
supplementary manner, a second lubricating bore 17 for the footstep bearing 4 can guide 
grease directly to the footstep bearing 4. 
Please add the following new Paragraph: 

[00034] Although the present disclosure has been described and illustrated in detail, it is to 

be clearly understood that this is done by way of illustration and example only and is not 
to be taken by way of limitation. The scope of the present disclosure is to be limited only 
by the terms of the appended claims. 
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Refer e nc e Numbers 


Driving system 1 

driving spindl o 2 

n e ck b e aring 3- 

footstep b e aring 4 

drive housing & PLEASE DELETE THIS PAGE. 

upp e r st e pping 6 

lower st e pping 7 

n e ck b e aring ring & 

gap 9 

s e aling and spring ring 1-0 

groov e 14- 

underside : 12 

b e aring collar 

op e ning 1-4 

first lubricating bor e \& 

ring duct 1-6 

s e cond lubricating bor e Vf- 

coupling 1-8 
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